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(54) ADJACENT FIELD OPTICAL HEAD, WORKING METHOD THEREFOR AND OPTICAL RECORDING 
AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized and light-weight 
adjacent field optical head in a simple constitution capable of increasing 
the relative speed of a recording medium and the optical head, and to 
provide an optical recording and reproducing device using the same. 
SOLUTION: On a slider 1, pads 2 provided so as to control the contact 
or floating state of the slider 1 and an information recording medium 1 1 
and a probe 4 for generating an adjacent field light 9 of a fine spot size 
are mounted adjacent to each other. A semiconductor laser beam 
converged by an objective lens is converted to an adjacent field light 9 of 
the fine size near the tip of the adjacent field light generation probe 4. 
The slider 1 floats from a recording medium substrate 10 by several 10 
nm and travels, and information 12 is recorded and reproduced to/from 
the recording medium 1 1 formed on the substrate 10 by the adjacent 
field light 9. Thus, this small-sized optical recording and reproducing 





device in a simple constitution of a super high recording density and a high transfer speed is constituted. 
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[it*aiHf«iE^««ti:gfttL-:>-:>. ttdUm- 

mfs.^tix^'^i z b ^mib'timm2timm 
zbimLb-thmmsmsmmfUf^y k. 

[13^1 0] if^4£S<0]^^^<y Yb. 
X. mEro-r^gg»3K?r^-rs*a. WiSm 

SiomS'Siai^s^a. i5^x^mm^^WLbmi.r 
u-:rffymm.^m.-th^mmi:^tzb ?r!i$ 

mim,^bm^u^-:rb<nimm.^wm 
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^itx^^hzbimLb^hmm^m.. 
immis^mmmmibimmiti^hmmz 
swsrx^-f rt, mammmmbmixv^^b 
<rm^mmth^^'/ Yb. i&^i§m:m.'thmm 

$ i ofiv^c: t ^mtb-i-hmm 1 3E«<^«sgfjtJt 

|g*gglS$ti.TV^Sif:*1tai:-tSll^l4£ac7) 
Y. 

mmi 6 ] t»iejii^(::^i»=dri9ii:i^. ^xi> 

[ftat^Sl 7 1 KiJIuSro-r^lBOJ: d 

20 ES$*lTV^SC:t2:!^t^Sif«Jil6^cOi^ 

sfl^^tTfeo. ^m^ttftumfrnkmLx. m.r 
mm^ixx\^hzbiimb-rhmmi iwms. 

30 !Nfai:-rsii*si7as«ia8Jti3t^«yb*. 
[is^2 0] mmimmbimmi:'fhmmi:i 
mi^sxy^rb. imxy^ ybmummsmtmb 
(o^mmtm^ffymLCD^^'vYb. wi^j:x^y 
x<Dm^im.-tmt¥m.<Dra'-:rb i 
*u miru^yifimif^yYmiz.m:thX5tz 

i>m£xy>(irffm±izm.i-rt^tix^'>hzb imibi- 

Si^MS^'^y Y, 

imm2 1 1 mmBUi^bmmmi:-rh^(^iz 

^S«ftfc<^)Sl@2:$IIlirrS''N- yHi:, U-^mm 

b. mmm!Mm#ii:smt&mif^yY<mtzm. 
^ivrzmm±msib. i^u ma^t-y n±4ofc4)- 

l^iiX\^i>Zbi:mib-ri>imm,'^y F. 
50 [00011 
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[0002] 

V^S. miii. TT^A Y ■ y^V^rx ■ V9-X^ 6 
1*. 2-t<014 2H3&»'?>144H (App 1 ied 
Physics Lettes, Vol. 62, No. 
2, pp. \A2-\AA. 1 9 9 2 ) t:giS$tlTV^ 

mimx 0 nm<^«Ew*^i(<oa«rca-5jtrD 

^WIU. iStt<^*52 0ei:fSii:3&«T#S. 

m^3-l7l43 4^^-Cti. a/Jv^ey*-yK; 

[00031 

[0 0 041 L*>U. ru-:/f:S»««K^)EI8»lfflfc 

[00051 */::, Xr:^^VVN-SrJEffl L^fi!3|t0ir 
fits i*:SHS»3fc^fc \m<n:k)^m-^£m^^£\^ L 
J'X-l'^'-X, 68m. 2 5^3 5 31H*»^>3 5 
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33H (App 1 i e dPhy s i c s Lette 
s. Vol. 68, No. 25. pp. 3531-35 
3 3. 1996) (rXHTii. il yf- W<-<0^<^)»J1J 

10 [ 0 0 0 6 1 ifc, «<*<o±fc*ai, pyx. «/Mf y 

*-;l/^iRlftLfcX5>fri&S;M-r5S!*e9Ti±. x? 
^;5^±t:3tai. wyX^rt'o^<<03t^aj^i3&JJK®$fi. 

7 1 4 34^i^Wi, ^«5fl^ey*-;l.. W-i^t 

[00071 *^coaw«. jffiswitfflro-y 

[00081 

[00091 fl»W«tit:hiMt^, i \.<\tvm 

30 fc:SW5:X7^^^±c7). il5a««^«»tJtlSrr«.iii 
±t:, ISlSx9^rkfliiBflB8E^«c<o«ftKrt^U* 

i^ro-7'<o, x9-f^<<oi9ieflH^fiai*i:«ifw 

^tit J: 0 . i^f©^'/ Yt^XvArh-mi^^iX. 

40 fia«7)iamx-fX:5'jiSTfflt^^.^frv^^^"/Kti^ 

[00101 i^aiWv-yHClSV^T, M 

50 S^^h^Mh, USe^t:^ 
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5 

to 0 1 1 1 $^fc:. lil^fiNl36^y HfctJV^T. m 

BBP*fHW-SC:i:S-T!r«gk-r&. 10 

[00 12] ^hiz^ fi£jffSJ©3t^>y Hfc, mEiai 

100131 

[ooi43ai{±*i^£7)-iaa?i-cj)0, hi (a) 
ii*^^mff^mtm^'y v(om^. a i ( b > a. a 20 

1 (a)<0AAt<¥-3fcBrffiat*fcS . 

[0015101 (a)tfcV^T. 1 ii^imfUzm^j:^ 

ni)^(^^£t^9^irxi>i,, *mmcii. «^7 8o 
nnKT^m^u—ftmib-rhmrtz-^^^xwim-i 

i*:l 10^±<0*t®SrSO»tS^:i^>t^tt'^iut>''« y H 

-cfcs. x^^rimiz3-:xof^yYifi 

^(f^titV^S. -eOd^CO— ?<Oy\-y H2a. 40fc 

^m^tixao. ^ff)^{zm^mm(omnm 30 
coro-:/4*<ii»t^tLTv^s. ra-:/4fc:tt. Hi 

(b) iZ^^tlX\'^i>Xdizm^WLlOnm<O^Smm 

*a®jtffl<?«tR. Mttf;&-dfyJS63&<(a»10nmS 

Jg^^n-CV^I,. HI (b) {CtJV^T. Tti^frl^ 
8 S-i^^©3B6^7-a-:r4 fc^-rs/^r^KO 

m:9iz^^ti?,. xy^m. smmim&i ox 4o 

a«i o±fcm$*ifcie««*i i^<o. ««i 2<o 

sat. B^fft)tLS. 
[00 161 ^i-c. ra~zr5<Dm^m. 
K2<OS$hJ:0/h3<$it^:lth.{f>5:^>=3:V\ Hi 
(b) T*UfcJ:afc:, l<t 
i>-f*^10nmff±LT^tTt-S. >''«-yH20± 
ffl{i. X7'f^^fcSS««E»gl IkOgf&BSfcfcyt 
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<. ^n^iijh-r&/::«6. h^ihJ;0'i^•f'^$<^*^^^s 

5. 4^M<^)%^ro-r5tJi«Wf>fXttaiOA» 

1 0 0 n mt:-$) •) , i>L. yo-y'tmt^cowm^^ 
iimzh:^ < =5:0^1©^. i^j®3ti offmwmm. 

m l±TW>X'h^<^-oXLtd, Xy^^iiSm 
«E*^*»<?>ai0nm8i±tT*fftS)t«>, fct. 

*>iai 0*>^> 1 0 0 nmJilTt»-5Jt«)fc«. hth^JJ 

BTPtkL. x^>(rmmiz. ro-yifeaka»« 

«c^ffikiOffi}aitai OnmgSfcft-Pi^^S3!)^fcS. i 
c7))t46t»ihi:hcoll5r nm>J--r--C$!lffllL^:tmJf=Sr 

[00171 JjLhtoJ: iSS^mMTa-yHjtx 
y^rt-mmiif::m^^yYim\^iii£. « 

10 0181 ijct. *iasercfflv^^>ixTv^si^^ 
[ 0 0 1 9 1 H2 (a)«±, H 1 •cfflv^f><x-cv^/v:raftii 

}^07-u-r<J^fc*cH. H2 ( b ) iiEAn^(Ora 
-:f<mmci>t, ta. H2 (c) li. H2(a)tc 
fcV^THAStc7)]M^a0SE<^2'?iO3aco4'^, 
iiSffl (^«cl«'-if3t8<o(i3tiri6ii:TO) , tsXX/ 
B2 (b) fcrtJV^T. HUttOSoOiflW+jiSC. C. C 

i&asffl !f3t8<ofiMarr6it¥ff ) fc*i»t 

hmmmihi^hLx\>^h. 

[00 201 H2(a)fc:j3V^T. mtii. Tu-fAlfi 

^Gmmmixx\,^his,^. ■7xi-fA±jizm.^ixx 

I.. ^mnmih. H2 ( c ) T^^ix^Egft 

;^^*ra:Si:, i&^ISSrtlcaiSr^X'T-jftl 6*qsi 
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««:fflV^&J©^^li*5>44Si:-r&. 02 (b) 

■cm3KStL&. c:fc/ti6. 02{a)<o:©^i:C:t5rO. 
l8«Oiag^l53&gg4^S. B2 (bXOid^rJg 10 

-eiO]»^c7)^ft<9i:^14i7)igSc7)Hffi 

[00211 7^-r4 . 1 3m--( XIJi^fcliB^Stt 
tf. a[^78 0nin<0k- if5t8i&, MPSO. 6<OS^ 

ru--/i,z$^^tii,zti:^ti,b. mx.^^. H2 

k^i</>imtU\ tt:. H2 (b) <o*&6<±, BnS 

CCCtTO^: 23at7)^$ a 3 *>^> 4 ju mggi: "TS CI k 
3i<«ai tV»3!p\ |BfBSCCCi:Sil=5r2ifl«. jaKJ^sKl 5 

[0 0 2 2] 03{i, rn-:/i 7*»'n®e««%^« 
[ 0 0 2 3 J 04 imi%m^ru-rm<m so 

^-y5(r>9cm^dim^^tvrzra-y^ B4 (b) 
t4H2 ( b ) X'^^ilfzEAmmil 3(0^i^^mim 
mtltiro-r. H4 ( c ) J±. 04 (a)fci5(,^Tia 

8<offl3ie5ri6|fc¥ff) . tJJ:l/04 (b) tctiv^-c. r 

■fytsffmmi^b^m tzanhsmrnhhiyLx 40 

[0 0 24] H4(a)fc:*}V%T. ro-yi PttH^lit 

<:051^*«e]^$*t. ^^2 l*gg«?ixTV^S. SP*5 

BRS*iy::3te^t:^l^WS:aK2 0. 0|;ttf^SIS*J, 

3t2 2<0-9-'fX«. iiP2lO:»c§$dfc:^SK^<^ 
Si&fflV^Si:. g/h-C:*C#$»20ninOiaP35iqgj£-C 50 
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t:{410*»^>20nmTA'9. tUi*»^>, S/h*«>40n 

mcnim^^^'yhim&^mxhh. 04 (b) t 

04{a)<'>J©^f:^fe*S3{)»\ BfffiEEEEkSHari*l«0 

[ 0 0 2 5 ] 04 ( c ) T^$ilJtro-:rco]lft^<0 
Jiar30*»/i>6 0«eSk-rSf:. ^V^Sjffia^ 

SC:i:*<T#-f. 04 (c) <0M-C»4. #«^'?'7- 

i6«^aK2 0^:V^L2 4t:«JR?*LTLtd. itO;^ 

k, ^5i:^^:^O^K«rD-:?'A^^>R|^St^.TLi3. L 

[0026]Tn-yi9. 2 3<W>->fX(l«ffc:|R^$ 

tli, «[^7 8 0nm<OW— if3K8$:. ^PSO. 6^0 
«!HjVyX7-^3tLJtJ©^. -J-'^lfeitA^JJ-yhiSIf) 
1. 3/xinT*6Ci:*#«U -r-^TOW— f**** 

4 (a) <oJ#&{iia«iiiSiii«ojE«rjg<7>--a^ 3 *>^> 4 ^ 

mi:-rso*«a*U^. *Jt, 04 (b) <7)«^4. Br 

MEEEEtc^ff ^: 2 acOS? « 3 ^> 4 mgjg t -f S i 
bimtt^-^tp. BrHEEEEtaa=5r22Ji. JiST'^^ 
^ri^fc:. ifiSEJ©3t2 60X4^•y^■»^-^Xt:J;^T«^ 

[0027] 05tt. TD-y2 7*«nieB*eT&'). 
*>oIH;ISi6«i»*«JI*$it. R}gtfDllP2 93{r«m$iiT 

30<W>fX»4, SP2 9c7);*:#Sfcjg3KK2 8'^tf53t 

<oi?->fXk-rsc:h3&5iirigx-*>&. ^y::. Rit<o]iftco 

¥ft^<^*$tt. ll»tfcH4 (c) Oi^&kRa. 

ifiX^h. 

[0028] T-o-riQ, 23. 27<0J:9^:SP* 
%Vr^)^^^^:x.',^vf\^Xim^tirt'rxx 

-^\im\.xWoixx\^h. rrv'i Yy< 
i?9x ■ v9-x^ me 9m. 1 9^2 e 1 2Wipf> 

26 14H(Applied physics Letters. Vol.69. No. 19. 
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PP.2612-2614.19%)fcUi, 06 (b) C7)rt<. 7*0 

ucs^fflv^:h.(f, mime (hx^xo^. rmm 

6H:6»<9 17 5 8K(Applied idiysics Letters, Vol.7 10 
l.No.13, PP.1756-1758,1997)fc:{l. H6 (c) W^i: 

tUf. §^t:06 ( c ) iOJ: 3*. ^S!*«m^TD 

[0 0 291 H7{±, mmx^^ r^mLf^^m^ 

F<?D^^« H7 ( b ) 07 (a)OFFfc^o;t 20 

[ 0 0 3 0 1 07 (a)ttJV>T. 3t^tC^=5ritl)©*» 
^>=5r&X7>f:J^l±fctt. X7>f^^lt1SS^«frl 

10«HlfcttJB*W»tSyi«>fc:att^.*i:^;''««y H 2*«a 
{t^>fLTv^S. 01<o|IMF0«-C{i, X7>fraffifc:3o 

TV^S, Tn-r4mi. 07 (b) lZ^^tlX\.^i.^ 
0i^^m.l0nm<O^^m5ifiO-r-^yy^ilX 30 

>'IS6*>-fcl^l0nmgJg£fig|S$fl.-rv^S, 07 (b) 

mm'm^nmmtB^tix\>^h. zcojd-^^ymtm 

itJWtJ:'?. a»«f<cl l«0B^tt*«|6Lt$-fr^.tJ.T 
mSjaK«3K9fc:J: 0. S«l 0±t:jgj$$ti. 

h. 

[00311 08«. niMXy^ ^J^S^fflV^fc+fSBBO 



im^l 1-265520 
1 0 

-/ Y<r)mm. 08 ( b) 14. 08(a)<^GGfc:-e^fc 
BriB0rJ>^>. 

[ 0 0 3 2 1 08 {a)tc:tJV^T. ate^fc^WSriBj©** 

i?>^rSX5^ri±tc. X7>f i^fc<^^ll«fl l<r) 

ff)B^¥mffyTu~zrAim{yt>fx.x\^h, 

iJV^Ttt. -'t-yK2fc:|ftlt^>*i:t4-:x?)i^»lSiut/|V'? 

•y F<7)^$I4, ^'N*-/ K 2^flc{3 itfVN- y H 3cOX5>f ^ 

Stcg^SCtip'T^S. >'^-/H2t:Stt^.ii. 
id rD-:r4<7)^$<j:i9fii*-fc^<|g^s. x 

[0033] iJBIIttW2l3i:tX3T«. ro-^fcL 
■C. 02(a)tfWg«(7)tcOSrWct-pTiiBaL^:3&s. 0 
236»<?.06fc:5^3tifc, -eoffiiO-r^Ttora-::^ 

[0 0 34] 09i>J; 1^10*4, 01*»^>08fc*S 

[00351 t-r. 09(a)<^idtC, fflSlitC. 7 
^hV^i^XYAOimt^^ M&iLX. J^'yY2. 
3 , tJ J:t^a-7'4 ifm-rsSat^** v;^^ i: L 
Xmt. mz. 09 (b) 09(a)T}B«$ 
tifz-?Xi/J^if-yi^ mHtT)Utfy:^xim><^fzY 
y43Ly^yy\iZX*). mil^^-th, mz^ 09 

(c)OJ:dC. 7*M^yxh4 0*|8}*Uyt«, X 
7>fySiBtJj:tf^N' y Fffl5-{Ra-rsfi|lgP6$-. XJ^ 

'/9')yirmrj:i^izii^ms^i>. mz. 09 (d) <o 

iofc. ««-<3l-yf-A (Focused Ion Bea«:JJlTF 

I BtBISrrS ) 4 1 $:fflv^5tx.y^y:/t:J; 0, To 

-y^m^<mizmi.-ti. f i Buitisv^Tii, 01 
V. t'-Asa^aiopASKfc-rs. z<f)kt<^F 

I B4 lC0^fl[S^Ct>{tSb'-A1^>fX^4, ai On 



1 1 

<JlIO:Tl'i. F I BJnKiD^. 09(e)<7)idfc. 

raw ro-:^<o*t>'5<o;^ii*S{iJ$^. rn-y± 

09 (f ) tcid^:. HcOf^S: 
10 0 3 61 $^>t. 04*»^>6t^$iiy::^PSr*1- 
1^09 ( f ) <0«®<07-D-:/fc:. l?Sl!liii*»^,F i B 
/Ni. 01O{=*U^flJOC;^i«5:iH»-rSC:fctJ: 
tf. aiOfc*L<:ri:<. flJI*$<i>trn-y<Djtffi 

h. tfz.me (h) . ( c ) iz^^tifdmm^co 

ra-y^tmtH^i. 09 ( d) OF I BJdX<?) 

[ 0 0 3 7 1 0 1 itt, ^mmms^^'/ jew 

4 2t@^$iutxtyH;i^*-^'t:^$iTjt«i4 4 
Ti'i-jLX.~^4 9i>. '<-;^4 2t:a^§*U3 0, -e 
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1 2 

V^l.«^t<4. T-A 5 Oi7)5t«ait, r:?^jLX-^ 

-:?51*]R»)fttt&. '^-X4 2fcH«$*l^>fy:? 
-7x-X4 5{C{4. a^^'^4 6*«^§it. n*^' 
^'4 6fcS^$*iJt^r-7';Pi^aL-C. *IIBIrigiH- 

10 kxyA^ffmstfiimnt. wmmi 2xmit 
mLt:^mm54ifiw^^tix^^i>. mi ituiiet: 

$-^S-l*:&r:?^jtX-:?fcJ:0. T^X^'4 3<0i|i 
[0038] mz. 012S:fflV^T. iKit'^y K5 

3. axiMWsSi^s 4<DmFiz-j^^xmmizmB^ 

20 ^il^U-9'5 5^zX^xm.^tU^U-'fmi. 
3 U ^- h WyXS 6 tc J: 0 Wh-Afc^t <3:Wt<D 
b-A:^r»;-y:J'5 7^)iBit. ;{f;l/Ay55-5 
8-Ciri6l^^i^>ii.S. ;!{ryl'Ay57-5 8T*|p]5r^ 
x.fe*iJtW-1f3tli, ro-:/4±t:«ftWyX7t:J: 

T. To-:/fcfr02(a)fc^$iutrn-r4 (fc 
J:t^-en*i^W-SX7>f ^^1 ) S^Mtcko-caW-S 

02*>^>08fcss$ti>if <07-o-r (fcit^-e 
tTa-r4<^«iairtri6io{a&f*T.<^«iaji:. mtm 

»5r|6l<0iagf*W0«iai*«ff45*tS. 3K«li:S135ri6l<0 

v-^'3iaiAfcrn-:/4<^)Ci&«ui. i^>X6 0t 

J: b-AXT-U y 6 1 fciiJ-SH^tl^tV 

H 'J *;H^ yX6 3 (c i 0 45^Sil3feeiaJ3l6 4±'v^ 

^rini«o-m<o«jajJ4, 4^^meiaj«6 2fcj: ooto 
assiAk^assscowM^k. «4ajiiBteiaiSiD<^ft 

50 lf3K«?WII^*<. ra-:r4kx^x^4 3<o*Jfr|6|ferf 
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1 3 

Classic k«iai3iDoft<i^trwN'7:^>?.*«4b 
5. i,fc*«-5Tv:*i<9<^«wi^<^$^fflv^wf, ear 

;;y;P''NV57-58tClX0Wt'^>tl3t57-58CD 

<04^sii«iajss6 2, 64<o-r'^T<o«itijs<owfi^<o 

[00391 *l6HBfc:*J{tl.fiB^. -If-d^S 

7-5'^'«9t.<07*Sr^L'rv^&. 7 2«, b^-y^S 

^roTfcO. c:<ov-:J'fc:J:-?-cra-7'4*«if<7)h7 

y;PV- ^'73i:^'ny^'v-^'74 *»'IStt '^ixT V ^ 
h. fflfa<^^S^«Olg. 7-o-7'4J4Bl 3t:i>v^ 

'7-^74^ai»)^D y^3&«ff|£§tlfca. ^itr)V7 
T^'^ jlX-^ 5 1*,) i^eSiSL, 7'o-r4 h 7 y 

{c^tTa-y4±fcu— •f3K«^^M^eat- s i 3 1 
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